Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Introduction
While the influence of individual and household characteristics as well as the accessibility of childcare facilitites on the labor-market integration of women has been extensively analyzed (for an early survey, see Killingsworth and Heckman [1986] ), the role of the environment-or, more generally, the social milieu-in this nexus has historically received less attention (Brock and Durlauf [2001b] provide a modern survey). Yet the individual decision of women, especially mothers, to supply labor is most likely influenced by neighborhood characteristics, including the extent of information networks and the state of labor demand, as well as the prevailing social mores on gender roles. Neighborhood and social-interaction effects on labormarket outcomes have thus received pronounced attention in the more recent economic literature (e.g., Bayer, Ross and Topa [2008] , Buchinsky, Gotlibovski and Lifshitz [2014] , Damm [2014] , Dujardin and Goffette-Nagot [2010] , and Maurin and Moschion [2009] ), as they can possibly explain variations in individual outcomes that cannot be fully accounted for by individual and household characteristics [Graham 2008 ].
The interdependence between neighbors' behavior and individual behavior may create social-multiplier effects which allow for behavioral spillovers between individuals to occur [Brock and Durlauf 2001b; Manski 1993; Topa 2001] . In the presence of neighborhood and peer effects, therefore, estimates of the impact of labor-market policies may be inconsistent. Neighborhood effects may enhance the effectiveness of interventions since the effects can propagate to initially nontreated individuals via social interactions with treated individuals within the same neighborhood. For example, training programs that aim to decrease unemployment spells may impact on nonparticipants as information (say, in the form of knowledge about job vacancies or skill upgrading) spreads across the social network [Bayer, Ross and Topa 2008; Calvó-Armengol and Jackson 2004; Topa 2001] . It is also quite possible that mothers who have been deterred from entering the formal labor market by the potential social stigma attached to working mothers may be encouraged to seek employment once they recognize that members of their peer group are increasingly employed, especially given a preference for conformity (e.g., Akerlof [1997] ).
The existence of these spillover effects makes the structure of the network itself a potential target for policy instruments. It raises the possibility that deliberately altering neighborhood composition can improve labor-market outcomes. For instance, the Moving to Opportunity for Fair Housing (MTO) program of the US Department of Housing and Urban Development was a randomized experiment where vouchers were distributed to low-income families to encourage them to move to better neighborhoods [Katz, Kling and Liebman 2001; Kling, Liebman and Katz 2007] . Estimating the impact of such a program is relatively easy, since the attributes of the neighborhood were experimentally manipulated, and are therefore exogenous to the experimenters' outcomes of interest. However, these estimates apply to a select subpopulation and do not inform on the impact of neighborhood and peer characteristics for those who self-select into particular neighborhoods.
Without exogenous variation in neighborhood characteristics, however, it is difficult to obtain consistent estimates of their impacts on individual labor-market outcomes because of the sorting behavior of individuals across neighborhoods [Angrist 2014; van Ham et al. 2012] . 1 Suppose location choice is a nonrandom function of unobserved regional amenities [Galster 2008; Hedman, van Ham and Manley 2011] . One can expect that high-ability individuals-an attribute that is also generally unobservable-will sort themselves into neighborhoods with excellent amenities, thereby generating a correlation between individual characteristics and unobserved neighborhood attributes [Moretti 2013] . Even with the inclusion of neighborhood fixed effects in the model, the problem persists because individual unobservables will still generate a correlation with the group-level variables. Therefore, in a model with both individualand group-level unobserved heterogeneity, and with nonrandom sorting, estimating neighborhood effects is somewhat more complex than a simple comparison of mean outcomes. This paper is concerned with the labor-market integration of women in general and mothers in particular. Specifically, we estimate the effect of neighborhood characteristics, including peer attributes, on female labor supply at both the extensive (i.e., employment status) and intensive margins (i.e., working full-time conditional on employment) in the presence of nonrandom sorting and unobserved heterogeneity.Using a unique collection of geographically matched datasets that allow us to control for both neighborhood and individual heterogeneity, we provide estimates of neighborhood and peer effects on women's labor supply, with a special focus on mothers-a subgroup that traditionally exhibits less attachment to the labor 1 Examples of studies that exploit random assignment are Katz, Kling and Liebman [2001] , who examined neighborhood effects, and Sacerdote [2006] , who estimated peer effects. 5 market.
In our analysis, we principally use the German Socio-Economic Panel (SOEP), which we complement with administrative and regionally aggregated labor-market statistics based on the Integrated Employment Biographies (IEB), information on daycare establishments, as well as data on house prices obtained from an internet platform for real estate. To take into account the bias induced by nonrandom sorting, we adopt a control-function approach proposed by Bayer and Ross [2009] which leverages a generated proxy for unobserved neighborhood characteristics. We eliminate the remaining individual-level heterogeneity by estimating the model via fixed effects.
Our paper makes the following contributions to the literature on the determinants of female labor supply. First, we present estimates of the impact of both "exogenous" neighborhood characteristics, such as the share of highly-educated individuals and the share of foreigners, and the "endogenous" neighborhood attribute (i.e., the share of employed women), which we use interchangeably with the peer effect. 2 These estimates are purged of the impact of neighborhood selection and unobserved heterogeneity. Second, neighborhood and peer effects are provided for both the extensive and intensive margins of female labor supply. Third, we examine whether the magnitude of neighborhood and peer effects varies over the degree of labormarket attachment by differentiating between females in general and mothers in particular.
Fourth, we generate evidence of neighborhood and peer effects based on observed equilibrium outcomes, thereby providing more generalizable statements under certain conditions. In contrast, other estimates of neighborhood effects have come from (quasi-)experimental data, and this limits their application to select subpopulations.
Three further contributions are in relation to the empirical application of the strategy which Bayer and Ross [2009] first apply. First, our measure of unobserved neighborhood attributes is based on extremely detailed proprietary data that allow us to estimate a richer hedonic pricing model. Second, we rely on more identifying information to estimate the model because our data encompass more than just one metropolitan housing market. Third, since our analysis is based on panel data, we are able to rely on an identification strategy that allows us to control for time-invariant fixed effects at the individual level. This is where we depart from Bayer and Ross [2009] , who use a cell-based instrumental-variable strategy instead. 2 The distinction between exogenous and endogenous effects are due to Manski [1993] .
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The empirical results can be summarized as follows. Regarding the extensive labor supply, the benchmark results suggest that women's individual employment decision is significantly correlated with the neighborhood's female employment rate. This holds true for both females in general and mothers in particular. The average share of full-time employed women in the neighborhood is positively associated with the individual intensive labor supply (i.e., working full-time, conditional on employment) of all women in the sample and the subsample of mothers. However, when we use the within estimator to capture individual time-invariant unobservable heterogeneity, we find no significant effect of neighborhood characteristics on the extensive and intensive labor supplies for both women in general and mothers in particular. The results show that neighborhood characteristics, both observed and unobserved, do not significantly affect female labor supply, although this conclusion is contingent on having sufficient within variation in the variables used in the analysis. The conclusions are robust to a number of sensitivity checks described below.
Neighborhood Effects and Female Labor Supply
In this section, we discuss the link between labor-market outcomes and neighborhood attributes. In particular, we mention several causal mechanisms through which residential choice and neighborhood characteristics can influence labor-market participation. Difficulties in estimating the neighborhood effects in the absence of exogenous variation in neighborhood characteristics are highlighted. Finally, we refer to previous studies that characterize the participation decision of females in the labor market.
Link Between Labor-Market Outcomes and Neighborhood Attributes
The literature on the impact of neighborhood attributes on individual behavior is growing, drawing inputs from allied social sciences (Durlauf [2004] provides a survey). The broad range of outcomes that have been covered include, among others, educational attainment [Garner and Raudenbush 1991] , crime and delinquency [Kling, Ludwig and Katz 2005] , and health status [Ellen, Mijanovich and Dillman 2001; Votruba and Kling 2008] . In Labor Economics, empirical studies mainly focus on how neighbors influence individual employment probabilities [Bauer, Fertig and Vorell 2011; Ioannides and Loury 2004] and welfare receipt [Kling, Liebman and Katz 2007] . Studies specifically addressing neighborhood effects on womens' individual labor supply remain scarce, but a few notable examples are available [van Ham and Büchel 2006; Johnson 2014; Maurin and Moschion 2009] . Manski [1993] provides the conventional organizing framework, where there are three neighborhood effects to consider. First, an individual's choice may be influenced by the choice of her peers-the "endogenous social effect," which is also often called the "peer effect or social spillover" [Angrist 2014, p. 104] . Second, her choice may also be affected by the characteristics of the neighborhood, which could be aggregations of her peers' characteristics-the "contextual" or "exogenous social effect." Finally, the "correlated effect" refers to the fact that individuals who face the same social milieu may act similarly because they are subjected to the same environment or they share the same unobserved characteristics.
Location choice can impact labor-market outcomes since a particular point in space is associated with a variety of factors that affect one's performance in the labor market. For instance, the proximity to jobs is, by definition, a function of spatial distance. If one lives in a poor inner-city neighborhood with limited access to efficient public transporation while jobs have migrated to suburban areas, the spatial accessibility of employment is limited. Search costs would be higher, and wages would necessarily have to be higher to compensate for increased commuting times, leading to barriers to employment for low-skilled workers whose marginal productivities are lower than the combined wage and associated costs [Ross and Zenou 2008; Weinberg, Reagan and Yankow 2004] . Therefore, even in the absence of information spillovers within a network, nonrandom sorting will result in a correlation in labor-market outcomes for people living in the same neighborhood [Topa 2001 ].
Employers may also use residential choice to statistically discriminate among potential employees when there are information asymmetries [Arnott 1998; Rogers 1997] . For instance, in the absence of verifiable information concerning a person's labor productivity, an employer may use information on the potential employees' residence to infer the latter's abilities. One might surmise that the inability of a person to find residence in a neighborhood with good amenities is an indication of this person's general lack of motivation. This is essentially the idea behind the spatial-mismatch hypothesis, which posits that the likelihood of employment varies with respect to residential choice [Kain 1968 ]. Montgomery [1991] models employers as relying on high-ability workers and their job referrals to solve the adverse-selection problem that arises out of the information asymmetry concerning a potential employee's productivity. As noted by Damm [2014] , such a process reduces the costs associated with job matching, such as search and screening. This employment spillover can happen when there are social interactions-that is, when the employed individual relays the information to either the employer or the potential employee (in the form of the announcement of a job vacancy), as modeled, for example, by Calvó-Armengol and Jackson [2004] . These "non-market externalities" are assumed to occur "locally, with a set of neighbors defined by an economic or social distance metric", generating a natural correlation in outcomes within groups [Topa 2001, p. 261, emphasis in the original] .
In addition to these contextual mechanisms, the individual's decision to supply labor may also be affected by the behavior of other members of her reference group (i.e., peers). 3 As Akerlof [1997] demonstrates, there could be utility derived from conforming with the behavior of one's peers. This might apply more to mothers, who may perhaps face some social stigma by choosing to work instead of staying at home to take care of her children. An individual may also benefit from the information supplied by members of her social network [Calvó-Armengol and Jackson 2004] . Employed women, for example, may have immediate access to posted job vacancies or insider knowledge on what is required for a particular position, and she may share this with unemployed women in her neighborhood. Topa [2001] shows that individual employment status not only depends on individual characteristics but also on the characteristics of neighbors. The estimates indicate large spillovers for areas with younger, less educated people, with lower median income, and lower labor-force participation, indicating that social effects exhibit some heterogeneity. 4
Identification of Neighborhood Effects
It is likely that endogenous, exogenous, and correlated effects, along with individual and household attributes, jointly determine labor-market outcomes, particularly employment. First, an endogenous social effect may manifest itself by changing social norms about gender roles or perhaps because employed individuals simply have more information about the labor market, and they may share this with others in their group (see, for instance, Calvó-Armengol and Jackson [2004] ). Second, employment prospects may be influenced by the aggregate characteristics of her neighbors. For instance, residence in a depressed area or an immigrant enclave may be interpreted by employers as a negative signal. On this issue, one can explore the literature on the spatial-mismatch hypothesis (e.g., Arnott [1998] and Rogers [1997] ) and spatial "redlining" (e.g., Zenou and Boccard [2000] ). Third, nonrandom sorting, as discussed above, can easily result in a situation where common shocks can affect people living in the same neighborhood.
An example is the closure of a military base, which is usually the main employer, in a small town (for a survey, see Droff and Paloyo [2014] ).
As such, Manski [1993] points out that, in a particular class of models ("linear-in-means" models), separately identifying these effects is not straightforward. One would need either a source of exogenous variation in neighborhood and peer attributes, which is the strategy of Maurin and Moschion [2009] , or to control directly for various types of heterogeneity, as in Weinberg, Reagan and Yankow [2004] . One may also assume that the exogenous effect is zero to enable the identification of the endogenous effect, which is the strategy suggested in Graham and Hahn [2005] . 5 Along the lines of using exogenous variation, there are a number of studies that use quasiexperimental changes in neighbors and peers, such as Damm [2014] , Duflo and Saez [2002] , Katz, Kling and Liebman [2001] , Sacerdote [2006] , and Zimmermann [2003] . 6 Estimates of neighborhood or peer effects in these studies-although clearly internally valid-technically only apply to those who were exposed to the exogenous variation, and they may not necessarily be representative for the population [Bayer and Ross 2009; Weinberg, Reagan and Yankow 2004] . In the study of the MTO program by Katz, Kling and Liebman [2001] , for instance, vouchers for moving into better neighborhoods were given to disadvantaged families. While there is a natural public concern for improving the economic outcomes of, say, the poor and unemployed, the estimated impacts for the movers will be difficult to translate for someone 5 When one departs from linear-in-means models, more opportunities for identification exist [Brock and Durlauf 2001a,b] . See also Galster [2008] for a synthesis.
6 Perhaps the pioneering research using this approach is the set of studies that came out of a mobility program in Chicago. As a result of the cases Gautreaux v. Chicago Housing Authority, 304 F. Supp. 736 (N.D. Ill. 1969) and Hills v. Gautreaux, 425 U.S. 284 (1976) , families living in housing projects were awarded rental housing assistance to move into the suburbs. See Popkin et al. [2000] [Moffitt 2001, p. 66] . They have the advantage of delivering estimates for the sample as it is observed on the ground, so to speak, instead of "artifically" transplanting people to a different neighborhood. In general, these studiesincluding our own-have to rely on any (or a combination) of a number of elements, such as nonlinearities, exclusion restrictions, and exogeneity, for identification. As a consequence, at least one prominent economist is critical of this strand of the literature on peer effects [Angrist 2014 ].
Methodologically, our study is closely related to Aaronson [1998] , Bayer and Ross [2009] , and Weinberg, Reagan and Yankow [2004] . Bayer and Ross [2009] introduce the controlfunction approach that we use to generate a proxy variable to account for unobserved neighborhood characteristics that determine residential choice. The remaining papers emphasize accounting for the time-invariant unobserved heterogeneity at the individual level by estimating fixed-effects models. In all cases, the authors note that ignoring the nonrandom sorting resulting from unobservable heterogeneity leads to an unreliable estimate of the impact of neighborhood attributes.
Female Labor Supply
Women exhibit peculiarities with respect to participating in the labor market which may interact meaningfully with neighborhood effects. For example, partnered women and women with children are less attached to the formal labor market because typical household specialization privileges their domestic or nonmarket work over their market work. As such, they may not be as responsive as men to neighborhood attributes that influence labor-market participation. In fact, even their spatial mobility is comparatively more limited [Weinberg, Reagan and Yankow 2004] , and one can show that more women work closer to home (possibly because they take on a larger share of domestic parental responsibilities). 7 Using the subsample of women who live in Western Germany and are willing to work available in the German Socio-Economic Panel (SOEP), van Ham and Büchel [2006] find that women living in an area with a high unemployment rate are discouraged from entering the labor market.
There are also differences between men and women when it comes to job-search behavior. In Hanson and Pratt [1991] and Hanson, Kominiak and Carlin [1997] , the location and occupational choices of women are significantly associated with their labor-market participation. Information channels that determine job matches are shown to be different for men and women and, specifically, for women in female-dominated occupations as opposed to women in male-dominated occupations. For instance, local or community-based contacts are more important for women. More than wage considerations, it also seems that women in femaledominated occupations value the spatial proximity of the place of work to the home and the suitability of the working hours. This is in line with Calvó-Armengol and Jackson [2004] , Koning, van den Berg and Ridder [1997] , and Topa [2001] , who demonstrate that individuals transmit information on vacancies to each other. Stoloff, Glanville and Bienenstock [1999] suggest that women who have diverse and extensive networks are more likely to be working for pay than women whose networks are not as diverse. Women, in contrast to men, also need social support because of their childcare responsibilities, as their findings on the effects of living with parents for a single mother suggest. Having children-especially young children-is a constraint on labor-force participation for all women. Stoloff, Glanville and Bienenstock [1999] , however, neither addressed any of the endogeneity concerns that arise out of unobserved individual and/or neighborhood heterogeneity nor made mention of the difficulty of identifying peer or network effects without exogeneous variation in the explanatory variables of interest.
More recently, Johnson [2014] directly explores the causal relationship between house prices and female labor supply. The direction of causality can run both ways. First, rising house prices may induce more female participation in the labor market, since a dual-earner household is more likely to afford housing. Second, increasing household income can result in increasing demand for housing, which may drive up prices, especially in metropolitan areas with a relatively stable supply of units. The results do not rule out the possibility that the second channel-from participation to house prices-may exist, but there is little evidence to support the idea that house prices affect the labor-market-participation decision of women.
Apart from the current manuscript, the only other study dedicated to analyzing female labor supply which attempts to recover a credible estimate of peer effects was conducted by Maurin and Moschion [2009] . The authors use an instrumental-variable strategy with data from the French Labor Force Survey to estimate the impact of the neighbors' labor-market participation on a mother's own participation. Their estimates of the endogenous effect is around 0.6 percentage points (i.e., a 1-percentage point increase in the share of employed neighbors generates a 0.6-percentage point increase in the probability of a mother's labor-market participation; see Table 6 of their paper). In our discussion of our estimation results, we provide explanations as to why our exercise does not lead to the same conclusions.
Empirical Strategy
In this section, we set up the estimation problem when we allow for the possibility that unobserved heterogeneity enters the outcome equation from two sources, the individual and the neighborhood. These unobservables necessitate a more sophisticated estimation strategy than ordinary least squares to recover consistent estimates of the impact of neighborhood attributes on female labor-supply decisions. We then discuss the control-function approach described in Bayer and Ross [2009] which allows us to proxy for unobserved neighborhood characteristics.
Finally, we briefly introduce the fixed-effects approach, which allows us to take into account individual time-invariant unobservable heterogeneity.
Double Heterogeneity and Nonrandom Sorting
Our empirical analysis of neighborhood effects on female labor supply begins with the conventional linear-in-means model [Brock and Durlauf 2001b; Manski 1993] . Following Bayer and Ross [2009] , we augment it with two sources of unobserved heterogeneity:
where Y ijt is the outcome variable indicating the labor supply of individual i living in neighborhood j at time t. In our analysis, we differentiate between the extensive and intensive margin of labor supply by estimating separate models. The vector X ijt represents observable individual and household characteristics, N jt is a vector of observable neighborhood characteristics, and L jt is, first, the female employment rate in the model for the extensive margin and, second, the share of full-time employed women in the model for the intensive margin. Time-invariant individual and time-varying neighborhood unobserved heterogeneity are represented by η i and λ jt , respectively, while τ t represents a vector of period fixed effects. The idiosyncratic error is ijt .
Cast in this way, we make it explicit that a woman's decision to supply labor is a function of her own observed and unobserved attributes (X ijt and η i ), the observed and unobserved attributes of her group and neighborhood (N jt and λ jt ), and the labor-supply decisions of the other members of her group (L jt ). The variable L jt , the vector N jt , and the heterogeneity represented by λ jt constitute the totality of neighborhood attributes. In Manski's [1993] terminology, the coefficient vector γ captures the impact of exogenous neighborhood and social characteristics while θ represents the endogenous social effect of the neighborhood's female labor supply on the individual decision to supply labor.
Under a regime of nonrandom sorting, least-squares estimation of the parameters in Equation (1) will be biased and inconsistent. This is because location choice generates a correlation between λ jt and the individual attributes X ijt and η i . In addition, we can also expect a nonzero correlation between the unobserved individual attribute η i and the observed neighborhood attributes L jt and N jt . This may arise because a concentration of high-ability women, as measured by η i , can contribute to better labor-market outcomes at the neighborhood level as well as to other neighborhood attributes, such as the number of daycare centers. This kind of "selfselected migration" is documented elsewhere (e.g., Carneiro, Meghir and Parey [2002], Dahl [2002] and Solon [1999] ). At its core, the setup is essentially a selection model with multiple choices (i.e., many residential areas), and to consistently estimate the impact of each neighbor-hood in a nonexperimental setting would require as many instrumental variables as there are neighborhoods, which is rarely possible [Dahl 2002]. 8 To properly recover the neighborhood effects γ and θ, we adopt a two-step procedure.
First, we proxy for the unobservable neighborhood attribute λ jt with a control function by exploiting a robust result from vertical sorting models. 9 Second, we use a fixed-effects strategy to address the remaining correlation induced by the unobservable individual attribute η i . The idea that motivates the first step is that the unexplained portion of housing prices can serve as a proxy for unobserved neighborhood characteristics that may serve as push or pull factors in residential location choice. Once the endogeneity induced by λ jt is accounted for, we can proceed to deal with the endogeneity arising out of the presence of η i . This can be addressed by including individual-level fixed effects. Any remaining correlation in the residuals generated by observations being in the same neighborhood is accounted for by estimating standard errors that are robust to clustering at the postcode level.
Control Function and Hedonic Pricing
The first part of the estimation approach is anchored on a key insight established in locational equilibrium models [Epple and Platt 1998; Epple and Sieg 1999] . Housing prices can serve as an index of neighborhood quality-both observed and unobserved-precisely because individuals sort across different locations. More generally, the model applies to situations where group membership is priced. Conditional on an individual's characteristics, a person deciding on where to reside faces a tradeoff between neighborhood quality and the price of access. 10 Epple and Platt [1998] show that, as neighborhood quality increases, average house prices will also increase. This monotonic relationship therefore raises the possibility that a function of price can serve as a proxy (i.e., a control function) for neighborhood characteristics.
To generate a proxy variable for the unobservable neighborhood attributes, we first esti-8 See Geweke, Gowrisankaran and Town [2003] for an exception. 9 This strategy was also used by Bauer, Fertig and Vorell [2011] to evaluate the impact of neighborhood unemployment on individual employment prospects. We refer the interested reader to Bayer and Ross [2009] for a more detailed treatment. 10 Dahl [2002] has a similar framework. He generalizes Roy's [1951] model of occupational choice to a multilocation residential-choice model. mate the following hedonic housing price function:
where log P mjt is the price of house m in neighborhood j at time t. The vector H mjt contains the constituent characteristics of the housing unit; the other variables are as previously defined, with δ and ζ representing vectors of parameters to be estimated. The error term ω mjt captures unobservable characteristics affecting house prices.
The neighborhood averages of the residuals after estimating Equation (2) via least squares can be construed as unobservable neighborhood amenities which determine individual residential choice. This follows directly from the equilibrium result derived in Epple and Platt [1998] and Epple and Sieg [1999] -that is, higher prices (beyond those predicted by the observable housing attributes and neighborhood characteristics) correspond to better unobserved neighborhood amenities. The unit-specific residuals,
where log P mjt represents the predicted values, are averaged over each postcode per unit of time (in our case, per year) to obtain
, which is then included in Equation (1) as a proxy for λ jt . Note that these unobservables are allowed to vary over time.
At this point, the linear-in-means model is represented by the following equation:
where our interest remains on the estimates of γ and θ.
Individual-Level Fixed Effects
While the model represented by Equation (3) will enable us to control for time-varying unobservable neighborhood attributes that determine sorting, the presence of unobservable individual heterogeneity, η i , will still generate a nonzero correlation between ijt and N jt , L jt , and even O jt , thereby making the least-squares estimator inconsistent. For example, high-ability females are more likely going to reside in areas with better amenities, observable or otherwise.
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To address the endogeneity of these neighborhood attributes in the individual-level outcome equation, we use the fixed-effects estimator, which is well known in the literature. 11
Data Description
To estimate the impact of neighborhood attributes on extensive and intensive margins of female labor supply, we construct a unique dataset by combining information on individual and neighborhood characteristics from a variety of sources. It is crucial to note at this point that all the datasets that we employ for this study are geo-referenced and can thus be merged with each other by using the spatial identifiers. In this section, we describe these constituent datasets and the information we extract for the analysis, and we provide descriptive statistics that motivate the following econometric analysis.
Datasets
The empirical analysis is based on a unique dataset which combines longitudinal household data from the German Socio-Economic Panel (SOEP) 12 A number of individual and household characteristics are also drawn from the SOEP. These correspond to the vector X ijt , which contains variables that are likely to influence women's individual labor supply. These are age in years, the number of children (aged 0-3, 3-6, and 6-14) in the household, and the net income of the partner living in the household in the pre- These variables also enter the vector N jt .
To estimate our hedonic pricing model in Equation (2), we need information on house prices and corresponding house characteristics. This is obtained from ImmobilienScout24, which provided us with all recorded offers for the years 2007-2013. 14 According to its website, ImmobilienScout24 receives about 1.5 million different properties either for rent or for sale per month.
It has more than 2 billion page impressions per month, with over 100,000 property sellers. Of those using the Internet to search the market for real estate, about 88.5 percent use this portal.
The platform covers about 35.7 percent of all rental contract conclusions in Germany. 15 The estimation sample for the hedonic pricing model consists only of houses for sale. The variables that we use to explain the selling price of the housing unit are the age of the house in years, its size, and categorical variables indicating its type and state. Regarding the type, housing units are differentiated between (1) single detached, (2) multi-storey, (3) farmhouse, bungalow, villa, special, (4) terrace, terrace-middle, (5) terrace-end, (6) semi-detached, and For the empirical analysis, the aggregated labor-market statistics as well as the residuals from the housing-price model are merged into the individual SOEP data at the level of more than 3,500 postcode areas. Furthermore, the information on the proportion of children enrolled in daycare facilities is merged at the level of more than 400 counties (NUTS 3). 16 As the housing price data are not available before 2007, the analysis focuses on the period from 2007 to 2010, when our IEB data cease. Women who moved during the analysis period were dropped from the estimation, but this only constitutes about 5 percent of the sample. 17 The resulting operational sample is an unbalanced panel with about 10,900 observations for more than 4,000 women aged 25-60.
Descriptive Statistics
Unweighted summary statistics on individual and neighborhood characteristics used in the empirical analysis are provided in Table A .1. The share of employed women aged 25-60 is 75 percent in our sample, and, among those who are employed, 52 percent work full-time.
The statistics on the main neighborhood characteristics, however, reveal that the average female employment rate is about 93 percent, with 52.5 percent of them working full-time. The differences between the employment rate at the individual and neighborhood levels can be attributed to the fact that the IEB dataset does not include nonparticipants in the labor market while the SOEP is a representative household survey.
The average age of the females in our sample is about 45 years, more than 70 percent are married, and about 85 percent are German citizens. In terms of educational attainment, 14 percent are low-educated (ISCED 1-2), 57 percent are medium-educated (ISCED 3-4), while women with the highest educational qualifications (ISCED 5-6) make up about 29 percent.
About 80 percent of the females in our sample live together with a partner in the same household (66 percent with an employed and 13 percent with an unemployed or inactive partner).
For those with an unemployed or inactive partner and those with no partner present in the household, the partner's income is set to zero. Based on the IEB dataset, the average share of foreigners in the neighborhood is about 9 percent, and the respective share of workers with a tertiary schooling degree is about 9.6 percent. The divergence from the corresponding individual characteristics can be attributed again to the difference in sampling design.
Summary statistics on house characteristics used in generating the residuals from Equation (2) are provided in Table A Table 1 displays the mean of women's individual labor supply for each tertile of the neighborhood characteristics under consideration. For both women and mothers, the extensive labor supply is positively correlated with the average employment rate, the share of highly educated, and the share of small children (aged 0-3) in daycare, while it is negatively correlated with the average share of foreigners. The share of children aged between 3 and 6 in childcare appears not to be correlated with the individual decision to participate in the labor market.
This, however, is the case when it comes to the decision to work either part-time or full-time.
Moreover, the descriptive statistics on intensive labor supply indicate that the women's individual probability of working full-time increases with the average share of females working full-time, the share of highly educated, as well as with the share of children (0-3) in daycare.
Mothers' intensive labor supply additonally tends to increase with the average share of foreigners, while there appears to be no correlation with the share of highly educated people.
18 These conditions are self-reported either by the house owner or the realtor. 
Results
In this section, we initially present the results from the hedonic pricing model, which we use to generate a proxy for time-varying unobserved neighborhood attributes. We then discuss the regression results for our models of both the extensive and intensive margins of female labor supply, with and without accounting for individual-level heterogeneity. Ultimately, the results of our preferred models suggest that-following the terminology of Manski [1993] both endogenous and exogenous peer effects do not significantly impact females' labor supply for both intensive and extensive margins. Unobserved neighborhood attributes, as captured by our proxy variable, also do not significantly explain the participation decision. (2)), which includes characteristics for the particular housing unit as well as neighborhood control variables. Column (1) uses our measure of the extensive margin while Column (2) uses our measure of the intensive margin.
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Hedonic Pricing Model
Generally, the coefficient estimates conform to expectations. For instance, larger units are associated with higher prices, and those houses without cellars sell for less. It is also notable that the age of the unit has a nonlinear effect on the selling price. Relative to semi-detached houses, single detached and the category "farmhouse, bungalow, villa, special" are associated with higher prices while those units in multi-storey buildings sell for significantly less. House prices seem to have decreased over time, but there is some evidence that it has recovered right at the end of our sample period. 19 What is perhaps curious is that a renovated house is associated with a higher selling price than a newly constructed unit, and that, for Column (1), a modernized or well-kept house is associated with a lower selling price than a unit that has not been renovated. The first may be because renovated houses could be located in prized areas in city centers while newly constructed units may be located farther into the suburbs. However, both the first and the second issue may be explained by measurement errors when assessing the state of the apartment since these are self-reported measures by either the owners or the realtor.
In terms of the neighborhood characteristics, female employment is associated with higher selling prices. In particular, one-percentage-point increases in the female employment rate and the share of women in full-time employment are associated with a 2.5-percent and a 1.5-percent increase in a unit's selling price, holding all else equal. Other neighborhood attributes that are significantly robust are the share of foreigners and the share of highly educated people, both of which are associated with higher selling prices. The regional distribution of the residuals are shown in Figures 1 and 2 , where the first and second correspond to the residuals which enter the extensive and intensive labor-supply regressions, respectively. In both figures, the darker areas indicate neighborhoods where the model underpredicts prices, i.e., darker dots indicating postal code areas in which individuals are willing to pay more to live than the amount attributable to observed housing and neighborhood. The lighter areas correspond to neighborhoods where the model overpredicts prices.
In general, one can observe that the model underpredicts house prices in cities, with the most prominent ones being Berlin, Hamburg, Munich, Stuttgart, and the metropolitan area of the Ruhr region. This indicates that there are strong unobservable factors in these regions that drive housing prices upward. These factors could, for example, take the form of agglomeration or network effects that are usually observed in cities and other densely populated areas.
Conversely, one can also clearly see that overprediction occurs in more rural areas. In order to take into account these unobservable neighborhood characteristics, we merge the average regional residuals with the individual SOEP data and include them as a proxy for neighborhood quality in our model for both extensive and intensive labor supply. It appears as O jt in Equation (3).
It should be noted that none of these estimated coefficients should be interpreted as estimates of the causal impacts of these specific housing and neighborhood characteristics. The purpose of estimating the hedonic pricing model is to predict housing prices-which the model does reasonably well as indicated by the R 2 of about 68 percent-so that we can calculate the residuals. These differences in the predicted and actual house prices are then averaged at the postcode level and are used as an index for unobserved neighborhood attributes that may explain female labor-force participation.
Extensive and Intensive Female Labor Supply
We present the estimation results for the labor-supply models in two waves. First, we present the estimation results from the linear probability models without taking into account individuallevel fixed effects. Second, we present the results using the within estimator which accounts 24 for the time-invariant unobserved heterogeneity.
Least Squares without Unobserved Heterogeneity
The baseline results obtained from estimating Equation (3) by OLS without controlling for η i are displayed in Tables 2 and 3 . They provide insights on how individual characteristics as well as neighborhood characteristics and neighborhood quality are correlated with the individual labor supply of women in general (Columns (1)- (3)) and mothers in particular (Columns (4)- (6)). In Columns (1) and (4), we only control for individual characteristics and the female employment rate in the corresponding neighborhood. Further characteristics at the neighborhood level are added in Columns (2) and (5) while Columns (3) and (6) additionally include O jt , the residual obtained from estimating the hedonic housing price function (Equation (2)) which measures the unobservable neighborhood quality.
Regarding the extensive labor supply of women and mothers (Table 2) , the estimated coefficients on individual characteristics show the expected signs and are statistically significant, except the marital status of mothers. Women's employment probability shows an inverted U-shaped pattern of age, increases with the educational level, and decreases with the number of children, especially younger children. Moreover, women living together with an employed partner are more likely to be employed than women with no partner or an unemployed partner in the household. This may be due to differences in the access to job networks or a result of positive assortative mating, meaning that people with similar traits will pair up to maximize the household's production [Brien and Sheran 2003 ]. Partner's income is negatively correlated with the employment probability, with the effect being larger for mothers than for women, reflecting perhaps specialization as a result of intrahousehold bargaining.
The average female employment rate in the neighborhood is positively correlated with the individual employment probability. Adding further characteristics at the neighborhood level reveals that women are more likely to be employed when they live in neighborhoods with a higher share of highly educated individuals, although that is not the case when the sample is restricted to mothers. Moreover, the share of foreigners, the share of children in daycare, as well as the neighborhood-quality control variable O jt are all insignificant. For women as well as mothers, the inclusion of observable neighborhood characteristics has a significant impact on the estimated relationship between the average female employment rate and the individual employment probability. Notably, the proxy variable O jt does not matter as much as the other observable neighborhood characteristics.
In terms of the individual intensive labor supply (Table 3) , the average share of full-time employed women in the neighborhood is significantly positively correlated with the individual decision to work full-time. This is true for both women in general and mothers in particular, with the correlation being much stronger for mothers. When observable neighborhood characteristics and the proxy for unoservable neighborhood quality are added, the relationship decreases to 0.57 percent for women and 0.83 percent for mothers. Except for the average share of children in daycare, which exhibits a significantly positive correlation with the individual intensive labor supply, all coefficients of the neighborhood characteristics are insignificant. As in the case for the extensive labor supply, the change in the estimated coefficient of the neighborhood employment rate is largely driven by the observable neighborhood characteristics.
Fixed-Effects Models
The estimation results obtained from using a fixed-effects approach in order to take into account the unobserved time-invariant individual heterogeneity are displayed in Tables 4 and   5 . Columns (1) and (4) of Table 4 refer to the baseline specifications, where only individual characteristics and the average labor supply of women in the neighborhood is included. In Ta- ble 5, the average labor supply is replaced with the share of women in full-time employment.
In both tables, Columns (2)- (3) and (5)- (6) include further neighborhood characteristics. We convert the age variable into indicator variables for age brackets for the purposes of the within estimator so that the age effect can be approximated while controlling for year indicators.
With respect to the extensive labor supply of women, Table 4 shows positive effects of the regional female employment rate on the individual employment probability, which are similar in magnitude compared to the OLS results, although the coefficients are not precisely estimated. In the most preferred model (Column (3)), a one-percentage-point increase in the female employment rate in the neighborhood increases the probability of being employed by 0.71 percent, which is slightly lower than the baseline estimate which does not control for neighborhood attributes. Looking at the magnitude of the coefficients, mothers seem to respond more to the influence of their peers. In the model that includes observed neighborhood attributes and a proxy for the unobserved attributes, a one-percentage-point increase in the female employment rate is expected to lead to a 1.84-percent increase in the probability of a mother to be employed. None of the estimated coefficients are significantly associated with the probability of being employed at any conventional significance level.
The estimation results for the intensive labor supply (Table 5) suggest that the average share of full-time employed women in the neighborhood is not significantly correlated with the individual probability of working full-time once fixed effects at the individual level are incorporated. Similar to the fixed-effects regression for the extensive labor supply, all neighborhood characteristcs are statistically insignificant. This holds true for all three specifications as well as for women in general and mothers in particular. 
Subsample Analyses
We estimated identical models over a number of subsamples to demonstrate the stability of our results. These subsamples are motivated by results from previous studies which primarily demonstrate that the magnitude of peer effects is a function of labor-market attachment, whether because of, for example, ethincity [Damm 2014] or educational attainment [Topa 2001] 20 . In summary, we estimated the models by educational attainment (high, medium, and low), by citizenship (Germans vs. non-Germans), by urbanity, and by region (East vs. West).
There is no evidence of any endogenous effect on either the extensive or the intensive laborsupply models when the model is estimated using fixed effects. Some of the neighborhood variables appear as statistically significant in the pooled least-squares specifications, but none are consistently so to warrant further discussion.
Discussion
The main conclusion that can be derived from the set of regression results is that the failure to account for unobserved heterogeneity can lead to grossly overestimated precision in the estimated impacts of neighborhood characteristics on female labor supply. Although the coefficients are more precisely estimated via pooled least squares (Tables 2 and 3 ), this estimator is not consistent in the presence of fixed effects that are correlated with unobserved individual and neighborhood attributes. While we are able to control for time-varying unobserved neighborhood characteristics by leveraging an important result from vertical sorting models, the individual-level fixed effects can still present problems for the estimation. Unobserved heterogeneity at the individual level can simultaneously impact the likelihood of locating in a good neighborhood and the conditional probability of employment, which will lead to an upward bias in the estimated effect of good neighborhood attributes. As it turns out, it also leads to an unwarranted increase in the precision of the estimator.
When we allow for the presence of unobserved heterogeneity that is correlated with residential choice and use a consistent approach such as the within estimator (Tables 4 and 5 ), we find no evidence for the presence of neighborhood effects at all. Since the identification of the effect is anchored on the changes over time within each unit, however, there is a considerable loss of precision in the estimation. Nonetheless, the coefficient estimates for the neighborhood characteristics are more robust to the incremental inclusion of covariates as opposed to the results obtained using pooled least squares, which are less stable.
There is no evidence that the "effect" for mothers are larger than for females in general.
Although mothers are generally less attached to the labor market, being one does not impact 20 An in-depth discussion is suppressed, but the results themselves are available from the authors upon request on on labor-market participation as much as the number of young children. Similar to the result of Stoloff, Glanville and Bienenstock [1999] , the presence of young children introduces a significant constraint for participation. In fact, the presence of children is the most robust and significant group of explanatory variables across most models, indicating that this is the most important factor that determines women's participation in the labor market.
For the extensive labor supply (Table 4 , Column (6)), having children of any age between 0 to 14 decreases the likelihood of being employed, with the impact largest for children aged 0-3.
In terms of the intensive labor supply (Table 5 , Column (6)), each additional child aged 6-14 increases the likelihood of being in full-time employed conditional on being employed, while the number of children aged 0-6 does not seem to matter as much. The neighborhood characteristics themselves do not play a major role. In particular, the share of children in daycare does not appear statistically significant in the fixed-effects results.
These results are in line with Weinberg, Reagan and Yankow [2004] with one caveat. In their study which examines the impact of neighborhood attributes on the intensive labor supply, they find that even after accounting for individual unobserved heterogeneity, there is still a significant effect of neighborhood characteristics on labor-market activity. However, they note that estimation approaches that do not take into account selection "substantially overstate the social effects of neighborhoods" [Weinberg, Reagan and Yankow 2004, p. 904] . In our case, the correlation between the individual fixed effects and observed and unobserved neighborhood characteristics accounts for the entirety of the putative neighborhood impacts that the results from pooled least squares would suggest.
In contrast, Maurin and Moschion [2009] find a significantly positive effect of neighbor's labor-market participation on a mother's decision to participate in France. There are several potential explanations for the disparity in findings. First, there exist country-specific differences in gender-role attitudes and childcare utilization. While in Germany, especially in West Germany, the traditional role model still predominates and women are faced with relatively poorly developed childcare facilities and working-time models that are not flexible enough.
France, however, is considered as a country where family and work reconcile better [Luci 2011; Dörfler 2007] . Thus, the participation rate of women aged 25-54 and the share of women working fulltime is larger in France than in Germany 21 . Given this information, one could 21 Information retrieved from http://ec.europa.eu/eurostat/data/database.
argue that some German women who are willing to work are not able to find a job which can be reconciled with their family responsibilities.
Another potential source for the disparity in findings might be due to differences in the data samples and the definition of neighborhoods. Maurin and Moschion [2009] But compared to our German dataset, the French Labor Force Survey was not augmented with further neighborhood characteristics that might influence a mother's labor-market participation.
Regarding the identification strategy, Maurin and Moschion [2009] employ an instrumentalvariable approach using the sex composition of the two eldest siblings in the neighboring family as an instrument. Using children's sex mix as an identifying instrument was first proposed by Angrist and Evans [1998] , who estimated the effect of fertility on women's labor supply in the US. Under the presumption that parents have a preference for mixed-sex siblings composition, it exploits the idea that parents of same-sex siblings are more likely to have an additional child. However, apart from the issue of its strength as an instrument, 22 the validity of children's sex mix as a natural experiment is problematic since it imposes rather strong restrictions on preferences and household technologies [Rosenzweig and Wolpin 1998 ]. When applied to the neighborhood case, it is not always clear that the sex mix of the neighbors' children influences women's labor-market participation only through its impact on the neighbors' own participation decision. 23 Our paper corroborates evidence obtained elsewhere that neighborhood quality and peer characteristics do not have a substantial impact on adult labor-market outcomes. 24 . The MTO 22 Daouili, Demoussis and Giannakopoulos [2009] demonstrate the weakness of this instrument as applied in the sample of Greek mothers. 23 In a robustness check, Maurin and Moschion [2009] reevaluate the neighborhood effects on a mother's labormarket participation using the distribution of children's quarter of birth as an instrumental variable. But the validity of this instrument has often been questioned by other researchers as well (see, for instance, Bound, Jaeger and Baker [1995] , Bound and Jaeger [2000] , and, more recently, Fan, Liu and Chen [2014] ).
24 Quasi-experimental evidence for student outcomes also do not show that there is any significant peer effect. See the following: Lavy, Silva and Weinhardt [2012] , Gibbons, Silva and Weinhardt [2013] , and Weinhardt [2014] . Using the expulsion of scientists that occured under Nazi-ruled Germany, Waldinger [2012] also find no evidence of peer effects on the productivity of researchers.
program, which provides evidence from an experimental setting, did not result in improved earnings or educational attainment [Katz, Kling and Liebman 2001; Kling, Liebman and Katz 2007] although there is some evidence that it improved health outcomes [Ludwig et al. 2011 ].
In a quasi-experimental setting involving housing in Toronto, Oreopoulos [2003] shows that the neighborhood quality experienced as a child does not significantly impact a number of outcomes, including the likelihood of unemployment. Damm [2014] uses exogenous variation generated by a natural experiment in Denmark to show that labor-market outcomes are not affected by the neighborhood employment rate and the neighborhood skill level, which is similar to our results for aggregate human capital as measured by the share of highly educated people. 25 Indeed, Angrist [2014, p. 98] notes that "compelling evidence" arising out of research designs with exogenous manipulation of peer characteristics "have mostly uncovered little in the way of socially significant causal effects." Notably, ours is the first paper based on observational data that matches the conclusions derived from experimental and quasi-experimental settings. Using observational data without accounting for the selection bias arising out of the double heterogeneity of unobserved neighborhood and individual characteristics, one can derive significant statistical relationships between observed neighborhood characteristics and individual-level labor-market outcomes.
We emphasize that this could be the result of nonrandom sorting, but Angrist [2014] shows that these relationships can arise as well merely because of a mechanical statistical relationship in the absence of a genuine exogenous change in neighborhood characteristics. In our case, we demonstrate that when heterogeneities are taken into account, none of the estimated "effects" survive, which is in agreement with what is considered to be compelling evidence from (quasi-)experimental settings.
Conclusion
Using a unique dataset that combines information on individuals from the SOEP with information from administrative social security data and real-estate information from the internet platform ImmobilienScout24, we investigate the effect of neighborhood characteristics on the individual labor supply of women aged 25-60 years in Germany. Nonrandom sorting and 25 There is evidence, however, that information is transferred along ethnic lines [Damm 2014]. unobserved heterogeneity at the individual and neighborhood levels make recovering these impact parameters more complicated in the absence of (quasi-)experimental variation in neighborhood attributes. Our estimation strategy rests on using a hedonic pricing model to control for time-varying neighborhood-level unobserved heterogeneity and using a fixed-effects approach to account for the correlation induced by individual time-invariant unobservables.
The benchmark results suggest that women's participation behavior is significantly associated with peer and neighborhood attributes. In particular, the extensive margin is driven by the average female employment rate while the intensive margin is driven by the average share of full-time employed in the neighborhood. These associations are stronger in the subsample of mothers, who are less attached to the labor market. Using a fixed-effects approach to capture individual time-invariant unobservable heterogeneity, we find no significant effect of neighborhood characteristics on the extensive and intensive labor supplies.
In light of the ongoing demographic transition and the consequent pressure it imposes on developed countries' public finances, particularly in Europe, there is now a recognized impetus to increase the labor-market participation of certain subgroups of the population, especially women and older workers, who are generally able and often willing to work. The old-age dependency ratio, defined as the ratio of "older" people to the working-age population (in percent), 26 was at 28.4 percent in 2010 and is projected to increase to 58.5 percent by 2060 [EC 2010 ]. If nothing else changes, this trajectory is expected to destabilize the pension system. 27 While female labor-force participation (LFP) is already quite high (nearly 70 percent in EU-15, EU-27, and OECD countries for women aged 25-64 years in 2010 [OECD 2012]) , there is still a nontrivial gap between men and women, with more women in part-time work [EC 2010 ].
In Germany, in particular, men's LFP rate is 88.2 percent while women's is 75.2 percent-a difference of 13 percentage points.
Policies that encourage the participation of women in the labor market is a critical element of the set of instruments to manage the demographic transition. These include, for example, child-related leave entitlements and the provision of childcare services, tax benefits and direct 26 More accurately, the dependency ratio here is "expressed in terms of the relative size of the young (0-19 years) or/and of the old (65 and over) population to the working-age population (20-64), instead of the common definition, which considers the 0-14 years as young population and 15-64 years as working-age population. This adjustment is made on [the] grounds that, in the EU-27's Member States, most people aged 15-19 are still in education, and few of them are in paid work." [EC 2010, p. 61] 27 In Bachmann et al. [2013] , projections based on various scenarios pertaining to the labor-market participation of older workers in Germany are calculated. subsidies, as well as anti-discrimination legislation. At the same time, closing the gap between male and female participation rates addresses a core principle of the EU, which is the fundamental right to equality between men and women as enshrined in Article 2 of the Maastricht Treaty. In 2010, the European Commission adopted a Women's Charter where the principle of "equal economic independence," among others, shall underpin the actions of the EC. In the Charter, 28 the EC "reaffirms [its] commitment to ensure the full realisation of women's potential and the full use of their skills, to facilitate a better gender distribution on the labour market and more quality jobs for women." Our results suggest that the set of policies that mitigates the impact of having children would bear the most fruit.
One could argue that policies which address a particular group can have spillovers to groups who were not originally targeted. The policy prescription arising out of such a network model invites a concentration of interventions within, say, a neighborhood, and then relying on the social multiplier to self-propagate the benefits of the intervention. However, the evidence for the existence of a social spillover is overstated. While a number of observational studies have demonstrated a statistically significant correlation between the labor-market outcome of one's neighbors (along with other neighborhood characteristics) and one's own outcomes, the evidence obtained from (quasi-)experimental settings does not support the idea that there is any active causal link between neighborhood variables and individual outcomes. By controlling for unobserved heterogeneity, the present manuscript substantiates the more compelling experimental evidence. Policies should be designed, therefore, with the knowledge that peer or neighborhood effects are not likely to materialize at least for adult female labor-market outcomes. 28 Available here: <http://goo.gl/c4rrXJ>. 
